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(54) THIN-FILM SOLID LITHIUM ION SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To develop a practical, 
totally solid laminated thin-film solid secondary battery, 
with reduced weight with high capacity, and a solar 
battery combined type thin-film solid secondary battery. 
SOLUTION: This laminated thin-film solid lithium ion 
secondary battery is characterized by laminating two or 
more layers of thin-film solid lithium ion secondary 
battery cells. A single conductive layer is interposingly 
laminated as a common electrode film between the 
upper layer cell and the lower layer cell, or an insulating 
film is interposingly laminated between the respective 
electrode films of the upper layer cell and lower layer 
cell, or the respective substrates of the upper layer cell 
and lower layer cell are interposingly laminated. Further, 
the thin-film solid lithium ion secondary battery cell is 
laminated and combined on a silicon solar battery formed 
on a transparent substrate, through an insulating layer, 
or the silicon solar battery is laminated and combined on 
the thin-film solid lithium ion secondary battery cell 

formed on the substrate, through the insulating layer to constitute the solar battery combined 
thin-film solid lithium ion secondary battery. Or the thin-film solid lithium ion secondary battery 
cell and the silicon solar battery are formed on one substrate or separately formed on separate 
substrates to constitute the solar battery combined type thin-film solid lithium ion secondary 
battery. 
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[0 0 2 0] ^ «b(C N 

50 y-*t*t;v^i/y 3 x*iSl^-o©iffi±tfc 
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50 ■fiasprti-efc^. zco^^. -f&KD&m-tMzteij 
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[0 0 4 4] MlCLi + ^ft^V2 OslnffA-r* 
(L i <b) *&^r LTJ4. (1) i^iyM, (2) K 
(3) ^/<y^ft^-5 e (3) 
{4. V 2 Os «<0?B«^25c(0^^jx^«^ — h 
^)^V 2 Os i L i 4tlWkftS:0l*l:^^y^t5* 

[0 0 4 5] 08(4, ^x 7 hj£^^TV 2 Os Id L 

so -r*«5M»B5ia-efc* 0 f^»ai**fc(4^a<z>y^9 
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tt, />f^ HfflSrSU *±Jltt0>A« (v) 

WSflHCfT 5 Lix V 2 Os -VJIB*' 

[0047] as (b) wt % *y^ai«r«u ©#mft? 

■17 (#JxJl\ MV) T'ftbftXWcC^Va Os 13 
lUotL i JfASrtT9*«fe-C«>>? , Li« V? Os- 

v&m*mmzzt>£titj:\,^m, Li + -r^vost* 
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[00 4 8] 1218 (c) te. ^ * v'aM^U (b) 20 
[0 0 4 9] I9lc^t K^-fftf*, S i Vy???* 

-^x^^nx^s^^tt^iA^ 

Sr*iJffl-J-St>OX\ H9 (a) ct>^ 
*T±IOVi Os I«3l;Lii^£fcli^**£frLTL 

[0 0 5 0] l i + >r^ywgAii^^T«ls^ 30 

B*WWK2*-CJtaLftV^ V 2 Os «3rt^iR* 

fc<b^V 2 Os Bg3F^lfc3;oXt>. Li + -Y^-^CO^ 
ox^-^#f?6^V2 Os »ftrtXfir&£rfts 

"C*4v\ ^(Dtztb, Li* 4 *>'<Dtt-tbi2±?t-J)\tiMM&. 

[0 0 5 1 ] i9 (b) Wy^U^M (^777 40 
9) tt. ft^fM7 («xtf, MV) offBt«r»L 
XTJf<£>V 2 Os ^3lcLi + ^ :^>£:*T^i£fr7t#>. 
L i + ^^yiiv 2 Os K3rtx-asic*iSSix 

77) V 2 Os ^3(^l:Ao^lClix4;U^-^^ 

[0 0 5 2] il Oti, h&lCj;>5L i -r^">-?¥ 

A^O*ffi*5j:t/jES«ffi<0^kS:*n^-Lfca*Sr 

/tltv^ 0 ^h^^v 2 os <om&tf 5 #j3 va><bom 
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[0 0 5 3] @1 111. hfe?rffl^TV2 Os d 

L i>fd->*rl»AUTfP«IUfc*«W(Z>*IIIH*y^* 

[00 54] H12I4, *«W<&±»«ft«£S»BSH 
2 (a) M\ 2191 

mtmmmi iTi»«^iisftT 

Hi 2 (b). tt. *Hi«*-d-^--ft«»S!T*>9. 

ic^s le^usi *B§m*ii i s *mm £ ft> a 

[0 0 5 5] Hi 2 (c) 3^7t®*^tt»*a 

Wfeir/i' 10i:S i 1 5 ^5— 0 60Sffi N 

»BLfcifi4*tli8BISi 4±:icsi]^^»ritsn 
Tfc9, »BtH*-ft«ft J fe/n 0tt»k3S»Bli IX 
Wl»««BISixTftf9, s i*&§mttii 5tt, 
4, i 4^^Wffl^l:^i:Tfjt:SIIi i£fc 

[0 0 5 6] 112 (a) , (b). (c) lL*5l^X 

Wiir/H 0tc{tx.X, 13 (a 1) X^i"£= 
iifS^^SfllS-t/v. (KJiJteiBO . H3 (a 2) X^ 
1-#iI««S!#»SW J fc/i' (se««®[M?iJ»jft/l^iS 

s *5j:t/H3 (b) x^-rifeas^gsw 
[0057] si ^aartioett^ii, ?tf^^^- ^ h 

-fe/W (m-ir^u) X^0. 6 5VX^0. ^fcTfem^t 
tt. i§^C03*c#£T (^5fe^T) X^70/xA/cm 2 % # 
5c^W^^yKt*^l 0 0/iA/cm 2 XfcSo Ffl* 

[0 0 5 8] H*WMi»Bty^*A-r 

[00 5 9] Hi Sfc^I/H 1 4ii, ^n^ixL i Mn 



-6- 



77 

2 04/Li3 P04-y Ny / V 2 O 5 © ^tSfftl 

77T'$)5, H-ib^T, fe^asa*5±w 
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2 T*£>6 0 

[0060] 113 (a) (1 M^U^l^^i 
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***-3etc:*5J:5^*«)fottfc. 114 (a) 

Oi^^ Mi^5//A/cm 2 i:-^<btf:i# 
©*MB«Bi:«^«ffioH«*riai 4 (b) tc^-r o « 
^lE^i. 2Vjcid«L*:#jS«:*«l»T4:Ufc. 

[0061JH3 (a) (^mm^) tf>»g\ ^fttt 
(Dht T*$:WiWLttl-& s^<om$M£: 1 00^50^1 7 mm 

/tlt^$. ra>ea-cn (3) 0>»£\ 

£2*. I^O^W^t^o L^U (1) . 

(2) . (3) <D\,^tl<DWr&X*i>, S*fefcjft*e>* ll 
4(^^^n-5J: 5«C UTIEI: 1 . 2Viat^, 
5/iA/cm 2 ^ttra3 0^ (0. 5 h r ) <7) 

[0 0 6 2] Ufc^oT. #J;U*\ f^— ^m?& 

1^)4005) (6. 7hr) ^^6^ N *8§mftl^m^-~ 
y htmcmm (~ l 0 0mm 2 ) T'l Of^tMt 

IwLfct* (Hi 3 (a) ) , (1) % (2) fcit; 

(3) (D^fn^k ^3 O^OIJI^LV^m^F 

[0063] am ess) ( i ) *&§m 

6d**>. 6 0 0mm 2 K> . y ^ ^VUft 
m?&ir /KOft 6 <D Ha® « *: £ i" * . 
[0 0 6 4] *«=^5 (3) <7>»&H *WiWfo<0 

t wtmtt v^z^-i ^->-z:ftm?&ir/K7) i/6t- 

A-f ^^-ft«»-fe/wo-tni:I^S®-*5. fiP*>. *s 
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[0065] sx±<Dmmmxwt>fric?j:otz± & 

# (3) ©*fr-Ct>«4 0^(Dit«WiSi$^^m^^ 
ft: y ^ * A-f ^^-ftm^Hr/u^-St^^mi-5 r <t a* 

70 «»"fe^*rafeMauii-nff, @#y ^i^^-ftm 
y ^ htmt>nz>o 

[0066] ii5ii iBtfta^aifryf^^^ 
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T^y/^MtiV^ 01514, ^V;*"- KDtffi 
20 StRH fflS'JifW- (x^^^y-h^) <D*M*tt<0« 
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30 [00 6 81 11711 116 (a) l^-f 1 *«*>T 

i//Aici^f< e -emcffoT, ±ftm?&o^m^^ 

[00 6 9] 118(1 tiiiS^SiftUf^A^f 
ft«*<0*«*tt(D*afttfeSttSr^i-t>^T-, 

its i *»«jfe^satttfct>^-efo^o *mmm<o 

SftttJB^flJEa* 3 . 1-3. 4 V^®S(ClR^oTV^ 
[0 0 7 0] S i Xmm,ttl<Vth±> 

m^^r. y^^A^^->-ftm?&o^m^TmiE 

50 ®) Jc8ftH-LT«ffbT*JCtH i^fx^^tS 
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13 

[0 0 7 1 ] mSEffT^COy ^VJ*<< *>'-lkm,%L<03Z'm 

m^m^^^tzh) n fi«aE^«t 
-eastern*:*-^- u4v^± 5fc4#M4*«*w*-?-iHi 

[0 0 7 2] J£JUi N Hi 7. HIl 8 |:/Tf2oOf-^ 
[0 0 7 3] 

(1 BUBtW^fe^*/!'*— «« (*») MBit 
[HE0ffiWtttll0n 

[mi] nit *«woa»s!jMtHffy^!?A>r^- 
[in 2] i2it ^MwoajfffljwtHfty^*^ * 
[g3] @3(t ^w^aisfKiffyf^A^t 

I (al) , (a 2) . £MS! (b) . »K® («4 
ffl) (c) tf>S5#»r©HT-fc*o 

[14 ] H4n iin^wji 2iaiiis@* 

ims] i5it n 2 ic^-r^js 2 iiisiis^ 
y aw *i/-&mM<oft&n.&ffk*^i-? = 7 7x-fc 

[0 6] H6I1 

So 
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m7) H7n mmmftv f?A-f^yzfts^ico 

^T. iftSI«fifcaHft^*tt««Ftt (a), Si3 

amtritutao*»mw4 (b) , s io 2 «wkj&k& 

[18] 08H h^ffl^TV2 Os CL i + 

[09] 0911 K7^fft*ffl^TV2 Os CLi^t 

yo (a) i^fy^^h (/<y7r) m (b) SrRW-r 

[110] Ell 0H !)x^h^ffl^TV2 05 tCL 
i W * >-» Ai" S t * OAiio i jE««flW JWfc £ ^ 

[H 1 1 ] 0 1 1 (1 *^:y h^^fflv^tv 2 Os ClL 
i W * ^ £ # A L TfE« L fc** IJH y ^ * A 

[Hi 2] 01 2(1 *XH0;fcBm«^3ffiKHtt 

fth<D (a) . &m±\zm&ztiitnmu»-&mib-* 
mz.s ixmmm&mm^tzhn (b) % ig±i^s i 

9-^ffl**iW:5»iaacffl (c) *r*i-»»WB5ia-Cfc 
6 0 

[Hi 3] H 1 3(1 LiMnzO^/Lia P04- y N 
y /V2 05H(*:«»iI«*^6fiO*|»«n&-fe/^b* 

^m4#ti^^i- 1 (7) 
^77, Hi 3 (b) (1 %CflMH£« J MtE0>H 

«fc/W/77t*5. 
[Hi 4] Hi 4(1 LiMn 2 04/Li3 P04- y N 

•C*>>9. Hi 4 (a) tt, tt««pm^5fe««St^Hff«r- 

fMnr??. hi 4 (b) tt. 8ttttm&HmKE<oH 

40 [H 1 5 ] H 1 5 (1 *3S^;fc»«ft«^H# y ^ 
^AW^^— ft«ft^»J»[HlKSr^-riHlKHTfc5o 

[Hi 6] hi 6ii *3g*©*ii«»a*a!B*y^ 

^A^tVZftS^JMlE (a) ^^111 
(b) $r^i-^7^T'fe5o 

[Hi 7] Hi 711 Hi 6 (a) C/Tt^feltE^ 

[018] h i s n *««©*iB«»a^H# y ^ 
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(51) Int. CI. 7 
HO 1M 



4/02 
4/48 
4/58 
10/36 
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10/46 

H01L 31/04 
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(13) 4#P*|2 002-42863 

F* — 5F051 JA07 JA17 

5H01 1 AAOO AA02 AA04 AA05 AA06 
AA07 AA09 AA13 AA17 CC05 
DD21 

5H022 AA09 AA19 CC25 EE01 EE03 

EE04 EE07 KK04 KK10 
5H029 AJOO AJ01 AJ12 AJ14 AJ15 

AK02 AK03 AL02 AL03 AM12 

BJ04 BJ06 BJ12 DJ01 DJ02 

DJ04 DJ05 DJ11 EJ01 EJ03 

EJ06 EJ12 HJ02 HJ12 
5H030 AA09 AA10 ASOO AS08 BB07 

DD01 DD09 DD20 DD30 
5H050 AAOO AA01 AA15 AA18 AA1 9 

AA20 BA15 CA02 CA08 CA09 

CB02 CB03 DA13 DA19 DA20 

EA01 FA02 FA18 HA02 HA12 
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